A portrait of 'The Lady': a life of Dorothy Russell Jennian F Geddes FRCPath SECTION OF HISTORY OF MEDICINE, 24 APRIL 1997 One of the classic texts of neuro-oncology, Russell and Rubinstein's Pathology of Tumours ofthe Nervous System, is part of everyday life for most neuropathologists. There was, however, nothing commonplace about either author; certainly the Russell half ofthe partnership-Dorothy Russell, the first woman to be appointed to a pathology chair in Western Europe was a complex and fascinating character.
Born in Australia in 1895, Dorothy Stuart Russell was the second daughter of a Sydney bank clerk. We know little about her early years. Her father died of a chest infection when she was three, and after his death her mother moved from Sydney to Queensland. She remarried and had a third child, a son, but died two years later from the complications of a severe attack of measles. Her widower was unable to cope with the three children, and in 1904, a few months after their mother's death, Dorothy and her sister Petronella were sent to England to live with their father's sister, married to a vicar living at Fowlmere, outside Cambridge.
CAMBRIDGE
In 1909 Dorothy Russell entered the Perse School for Girls, in Cambridge, where she excelled in every aspect of school life. By her final year she was secretary of the natural science club, vice-president of the debating club, a competent hockey player, captain of the 1st netball team, tennis secretary of the games club committee, editor of the school magazine The Persean, winner of the science prize, and head girl. An affectionate valedictory portrait by an anonymous contemporary in The Persean includes the comment: 'As regards her work, Dorothy calls herself scientific; she is quite sure that she knows more Botany than anyone in Cambridge'1. At the school she made firm friends with Barbara Adams, subsequently Baroness Wootton the distinguished sociologist, who was later to recall the early days of their lifelong friendship. Speaking warmly of Dorothy Russell in her own autobiography she wrote: [we] quickly established a special relationship, closely cemented by the fact that we soon. . . fell violently ... in love with the classics mistress .. . Dorothy was a remarkable girl. From the first time that I first knew her ... she knew just what she wanted. She was determined to be a doctor not a practising doctor, but a research doctor2.
The two women went on together to Girton College, Cambridge, where Dorothy Russell took the Natural Sciences Tripos, in which she gained a first in zoology. A letter from the examiners to Sophia Jex-Blake, Mistress of the College, records that 'Miss Russell . .. stood out preeminently. . ., being top in the subject with a very high mark' 3. Notwithstanding her result, as a woman she was not entitled to be awarded a degree, so it was not until 1942 that she eventually obtained her BA. On the strength of her performance in the Tripos she was awarded a fourth year scholarship and spent 1918-19 on a Gilchrist Studentship at Girton, doing research in medical entomology.
PATHOLOGY AT THE LONDON
Despite some opposition from her aunt and uncle2, Dorothy Russell persisted in her determination to enter medicine. Towards the end of the First World War women were being encouraged to do so, to overcome the shortage of both qualified doctors and medical students, which existed even after concerted overseas recruitment drives. In 1918 the London Hospital Medical College had reluctantly opened its doors to women, and in 1919 Dorothy Russell left Cambridge for The London, one of about 30 women in her year.
It is difficult to imagine what the life of one of these early woman students must have been like at The Londona notably male-oriented and culturally inbred establishment. For many of the senior members of staff the female students were second class citizens. They were made to wear white coats, which were not worn by the men, to distinguish them in lectures presumably, so that they could be either picked on for questioning or ignored (WH Marshall, personal communication). Despite such attitudes, Dorothy Russell enjoyed her studies and shone in class, as the entry in the undergraduate register for the pathology lectures for 1919 shows (Figure 1 ). She was awarded an undergraduate prize in pathology, and clearly was attracted by the specialty from the start of her medical career.
Morbid anatomy was at that time one of the great strengths of the London Hospital, under the direction of Professor Hubert Turnbull FRS. Turnbull had trained in Dresden with the great morbid anatomist Georg Schmorl, and once he was appointed as director of the Andrew Clark Institute of Pathology in 1907 he introduced to The London the scientific methods he had learned in Germany. He Figure 1 The register for the 1919 undergraduate lectures in morbid anatomy. Each student's ability is recorded by a number of dots above their name. 'Miss DS Russell' is awarded five, which according to the key at the front of the book means 'outstanding' established a department that rapidly became a centre of excellence, acknowledged as such not only within the confines of the hospital but also throughout Western Europe. By the time Dorothy Russell was a student the pathology rotation through Turnbull's department was essential to any ambitious clinician; many high fliers had a spell as pathology assistant.
Turnbull was also a renowned teacher. His course in pathology, aimed at postgraduates but open to all, was something of a marathon: over a hundred lunchtime lectures on systemic pathology, spread over two to three years. The lectures were delivered in what would nowadays be considered a dry way-written up in advance on the blackboard for students to copy down, and then read out. Teaching was also conducted over the the daily necropsy demonstrations, in which every single anatomical and pathological finding was discussed in order to shed light on the patient's clinical course-a method of teaching learnt from Schmorl, and widely practised today in this country. These demonstrations were an important aspect of the hospital life, and were well attended by clinicians as well as students.
Having qualified in 1922, Dorothy Russell decided to enter pathology after doing her clinical jobs, the first of which was the most humble in the medical hierarchy-that of clinical assistant (or 'clinical ass', as it was widely known3) in medical outpatients. Two further clinical assistantships followed, before she entered the Institute of Pathology in December 1922. She spent nine months as a pathology assistant and then obtained a three-year research attachment as Junior Beit Research Fellow working on the classification of Bright's disease. The results were published in 1929 in the form of a Medical Research Council monograph, and were submitted the same year as an MD thesis for which she was awarded the University Gold Medal. Her classification, based on post mortem material, was complex and is now only of period interest, but it was a serious attempt to correlate clinical with pathological findings. It was in this early time in Turnbull's department that she developed the precise observation and clarity of expression that were to be the hallmark of her later work.
A SWITCH TO NEUROPATHOLOGY Some time soon after joining the department, Dorothy Russell met a young Australian surgeon who himself had been one of Turnbull's assistants ( Figure 2 ) while she was a final year student. This was Hugh Cairns, later Professor Sir Hugh Cairns, one of the founders of neurosurgery in Britain, with whom she was to have a close professional association for many years. Cairns had gone to Boston from The London in 1926 on a year's leave to the Peter Bent Brigham Hospital, to learn neurosurgery under Harvey Cushing. While in Boston he had seen how important an understanding of neuropathology was to a neurosurgeon, and had been impressed by the close collaboration between Cushing and his neuropathologist, Percival Bailey. Cairns' ambition on his return to The London was to set up a neurosurgical unit, and he realized that he too would need a neuropathologist.
Cairns and Dorothy Russell liked each other (Cairns' biographer recalls that she was one of the few people with whom he felt completely relaxed5) and, having spent five years in renal disease, she needed little persuasion to change to neuropathology. She was encouraged to do so by Turnbull, who himself had always had a special interest in the nervous system. With Cairns' support, Dorothy Russell Wilder Penfield, who with Cushing was one of the pioneers of neurosurgery in North America, had also recognized the importance of neuropathology to a neurosurgeon, and had spent some time in Spain learning the staining techniques developed by the Nobel prizewinner Ramon y Cajal and his pupil Pio del Rio-Hortega, and how to interpret what they showed6. Metallic impregnations enabled people to see for the first time the major elements of the nervous system: astrocytes, oligodendrocytes and microglia could now all be visualized and, what was more, distinguished from each other. Penfield himself had first demonstrated oligodendrocytes while studying with Hortega in Spain. In his laboratory Dorothy Russell learnt how to use these techniques, working on microglia. She demonstrated microglia in tissue sections, and investigated their function in kittens by means of intravital staining (Figure 3 ).
On her return to England in 1929, she found that Cairns, who possessed the enviable gift of conjuring up research funding whenever it was needed, had bought a microtome and other equipment, and had funded a technician for her in Turnbull's department, for the purpose of doing neuropathology. So began a 15-year collaboration with Caims. In 1933 he started his neurosurgical unit at The London, the first such unit in the country. He was a frequent visitor to the Institute of Pathology, now renamed the Bernard Baron Institute, where he discussed cases with Russell, cut brains and performed or supervised necropsies on his patients. In this period, Hugh Cairns and Dorothy Russell together worked on the spread of gliomas, particularly leptomeningeal dissemination. They pioneered what they called the 'wetfilm' technique the now widely used method of smearing brain tumours for rapid intraoperative diagnosis and collaborated on several case reports (Figure 4) .
By now on the external staff of the Medical Research Council (MRC) (on which she was to remain for 13 years), Dorothy Russell was also working with colleagues other than Cairns. With JOW Bland she was the first to grow tumour cells in tissue culture. In 1935 Ronald Canti made a time-lapse film of their work, now in the National Film Archive, which demonstrated the rhythmic contraction of oligodendrocytes. Using tissue cultures, Russell also showed that meningiomas arose from leptomeningeal cells. She attempted unsuccessfully to transmit gliomas to animals. These studies were her first major original contribution to neuro-oncology. With AC Crooke, who was a pathology assistant in the Institute, she published an important series of papers on pituitary disease. She was generous in her supervision of projects: a Dr Alexander, visiting the department, was given a curious post mortem case of hers of white matter disease with Rosenthal fibres, written up for Brain in 1934, which was the first case of what we now know as Alexander's disease. Meanwhile, Cairns had other plans. Things had not been going as well as he expected at The London, and he had been looking further afield. One of the ideas on which he had been working for several years was the establishment of a clinical medical school at Oxford, and in 1936 Lord Nuffield offered a huge donation to the University so that this dream could finally become a reality. Six professorial departments were set up, and in 1937 Cairns was appointed the first Nuffield Professor of Surgery. The following year he left The London for the Radcliffe Infirmary, where the new departments were being established. Cairns' biographer records that he had automatically assumed that Dorothy Russell would go with him to continue their work in Oxford, and was displeased to learn that she preferred to stay in London and would not join him5.
As it turned out, their collaboration was not to be long interrupted. War was becoming more and more likely and, foreseeing the need to make provision for the inevitable casualties, Cairns drew up proposals for a military hospital specifically for head injuries in Oxford, close to his unit at the Radcliffe. The question of where to house the hospital was easily resolved: St Hugh's College, with new buildings, long corridors and modern plumbing, situated half-way between the Radcliffe Infirmary and Cairns' house, was an ideal choice of site, and the War Office requisitioned it from the College. The women were relocated, and conversion work started. WARTIME OXFORD And so, in early 1939, Cairns again asked Dorothy Russell to come to Oxford, this time as neuropathologist to the new military hospital. By then it was clear that The London would be evacuated in fact, from September 1939 each pathologist there was assigned to an outlying hospital, with necessary equipment and technicians; only a small pathology staff was to remain at Whitechapel. Dorothy Russell moved to Oxford the day before war was declared. She was still employed by the MRC, but now attached to the Military Hospital for Head Injuries and based in the Department of Surgery at the Radcliffe. She was the only member of staff at St Hugh's not to be in the Army, because the War Office had decided not to have women in the higher ranks. Her work involved doing the necropsies and brain cuts for the hospital, while conducting research in Cairns' department.
When she arrived, there was already a neuropathologist working with the surgical unit at the Radcliffe: after she had refused to follow him to Oxford the year before, Cairns had secured the services of the renowned Spanish neuropathologist Pio del Rio-Hortega, with whom Wilder Penfield had studied in the early 1920s. Like Russell, Don Pio, as he was known, was appointed to the Department of Surgery rather than the Department of Morbid Anatomy once again demonstrating Cairns' belief that neuropathology was an integral part of neurosurgery. For two years, Hortega and Dorothy Russell worked together in the same department, he doing the civilian neuropathology at the Radcliffe and she the military work ( Figure 5 ).
The Military Hospital for Head Injuries at St Hugh's, which opened in February 1940, must have been an extraordinary place. With the help of the neurologist Charles Symonds, Cairns had assembled a team of gifted and enthusiastic neurologists and neurosurgeons. Sadly, none of the administrative records of the hospital at St Hugh's have been preserved, so that today our information about the hospital comes from the memories of those who worked there7'8 or who were patients9. All military head injuries went through the hospital. From St Hugh's Cairns organized mobile neurosurgical units, or 'MNSUs', to perform emergency neurosurgical intervention before the wounded were flown home to St Hugh's for treatment and rehabilitation5. About 2000 closed head injuries and 1300 missile head injuries came through the hospital, the latter forming a unique cohort of patients who, in their 70s and 80s today, are still the willing subjects of important outcome studies originally started at St Hugh's10.
Dorothy Russell did the necropsies on those who did not survive, and her regular evening brain cut demonstrations have been described by the neurosurgeon Mr John Potter, then senior house officer to Cairns7. She would arrive at St Hugh's from the Radcliffe with the brains. Attendance at her demonstrations was compulsory. The exhausted house staff sitting at the back would amuse themselves in these sessions by passing silently along the row a metal puzzle of the type found in a Christmas cracker, which each person in turn would try to disassemble. Mr Potter recounts that one evening, the sleepy senior house officer last but one in the row passed the puzzle on to his neighbour, only to find that he had thrust it into the hands of Cairns, who had slipped in to the room after the demonstration had started, and who was not at all amused. Despite the lack of interest on the part of the junior staff, the study of the fatal head injuries was important for the more senior clinicians: a large number of the closed head injury victims in the early years of the war were motorcyclists, mainly army dispatch riders. Working with Russell and a physicist from the University department, Cairns studied the mechanics of the head injuries work which was to lead directly to crash helmets being made compulsory for Army motorcyclists, about 30 years before becoming compulsory for civilians.
Such research was central to neurosurgery at Oxford, both at St Hugh's and at the Radcliffe Infirmary. For Dorothy Russell her time in Oxford was particularly fruitful academically: in the five years she spent there she produced almost as many papers as she had in the sixteen previous years at The London. Her work there was practical; it was neuropathology applied to the problems of war. A description of the range of her research can be found in the annual report of the Department of Surgery to the Nuffield Committee for the Advancement of Medicine for 1943-1944:
. . her experiments on the action of antiseptics on the brain have played an important part in the development of local chemotherapy of brain wounds; among other subjects, she has worked on the process of encapsulation of brain abscesses, the forms of brain cyst after head injury, and the effects on the brain of acrylic resin inlays for the repair of skull defects11.
She also collaborated on studies of dural sinus thrombosis and radiation necrosis. In addition to this research, in her spare moments Dorothy Russell was preparing her important work 'Observations on the Pathology of Hydrocephalus' (published by the MRC in 1949). From the autumn of 1940 she also found herself doing the routine 'civilian' neuropathology for the Radcliffe, because Hortega had by now left Oxford for South America. This arrangement was appreciated by the general pathologists, who acknowledged her support and expertise in their Annual Report to the Nuffield Committee, commenting on the benefit of having 'a research worker largely untrammelled by the forced responsibilities of routine work, and yet drawing from the routine material those specimens required for research'12.
RETURN TO THE LONDON
At the end of 1944 the threat of the bombs that had caused such devastation in the East End of London had largely receded, the war appeared likely to end, and Dorothy Russell was keen to go back to The London. Turnbull had been kept on past retirement age, and was urging her return. As before, Hugh Cairns had assumed that she would continue to work with him. He was extremely displeased at her decision to leave and once again made no attempt to hide his displeasure. Fortunately, again a replacement was found to support Cairns' unit, and Russell was able to leave Oxford with a clear conscience and with Cairns appeased.
Back at the Bernard Baron Institute, Dorothy Russell took over much of Turnbull's teaching. She gave the Director's lectures, in exactly the same manner as Turnbull, and conducted many of the post mortem demonstrations. Cairns had gone, but neurosurgery and neurology-were flourishing at The London, under Douglas Northfield, Jack Crawford, George Riddoch, Russell Brain and Ronald Henson, all of them remarkable clinicians, who worked in close collaboration with her. In 1946 she succeeded Turnbull as professor of morbid anatomy and Director of the Institute of Pathology, the first woman to be appointed to a pathology chair in Western Europe. As a consultant to the hospital her name was put up with those of her colleagues on a board in the front hall, with a red light beside it, switched on and off by a porter at the front desk as she went in or out of the hospital. This was a particular source of pride to her a tangible sign that she had arrived by sheer ability in a bastion of male domination13.
However, she was to find that her appointment to the chair meant changes, as she lamented many years later in an article in the BMJ: 'the possibility of any further personal research was nullified by the combined weight of teaching, administration and committees'14. Even with these new responsibilities, though, there were more important publications to come all the classic descriptive neuropathological studies at which she excelled. These included her outstanding monograph on hydrocephalus, discussion of cardiac pathology in Friedreich's ataxia, a paper on microgliomatosis, carcinomatous neuropathy and myopathy, the neuropathology of organic mercury poisoning, effects of division of the pituitary stalk, vascular malformations, subacute sclerosing panencephalitis, acute disseminated encephalomyelitis and acute haemorrhagic leucoencephalitis to list but a few. And while she may not have been the most inspiring of lecturers, several people have spoken of her enthusiasm as a teacher in less formal settings. She must take the credit for training a remarkable group of young pathologists in her department, at least a dozen of whom went on to occupy chairs in neuropathology, general pathology or medicine.
What of R&R, the book she published in 1959 with Lucien Rubinstein? The Pathology of Tumours of the Nervous System, based on an enormous collection of clinical material, was the first comprehensive textbook of neuro-oncology. The classification of brain tumours had until then been a complex and rather arcane subject, the bible being Bailey and Cushing's book A Classification of the Tumors of the Glioma Group on a Histogenetic Basis, first published in 1926. This had depended on the use of Cajal and Hortega's metallic stains and related gliomas to different embryological cell types, real or imagined. Although a modification of this schema still forms the basis of the modern World Health Organization classification, Bailey and Cushing's book was too complex for everyday surgical neuropathology. By contrast, R&R was readable and practical, and became an immediate success. The book went to five editions, the last published in 1989, after Dorothy Russell's death. It remained the leading reference work on the subject for over 30 years much longer than might have been expected for a book whose principal author was at retirement age when it was first published.
THE LADY
It is easy to list Dorothy Russell's achievements as a neuropathologist but less easy to say what she was like as a person. She had a rather forbidding, sometimes aggressive, public persona. As a result, many were in awe of her or disliked her: 'not much of a sense of humour'; 'she was very formidable at meetings very tough and inaccurate'; 'the mistress of the devastating put-down'. Others who knew her better have less harsh memories: '[she] seemed at first forbidding, but at heart very kind'; 'rather shy, with a twinkle in her eye; a rather tweedy lady with a nice labrador face'; 'a falstaffian sense of humour'; 'very modest: she deserved more recognition than she got' (Figure 6 ). Lucien Rubinstein, a colleague and close friend for over thirty years, described her as a woman of 'stately dignity'; another friend has attributed her 'rather masculine outer shell' to barriers evolved by a woman who had succeeded in an almost exclusively male world. Her distant, somewhat off-putting manner was reflected in her nickname, 'The Lady'. Few people knew her well, but those who did were devoted to her. They cite her warmth, her kindness, her great sense of humour; one of the most delightful descriptions of her character is given in her entry in Munk's Roll, by Rubinstein15, where he quotes from some of the letters that she sent him during their years of collaboration on R&R, which 'spontaneously express the kindness, the generosity and the modesty that were revealed only to her closest friends'. A younger female colleague of hers recalls Dorothy Russell's kindness and supportiveness of her own career, which was facing tremendous male opposition. Many others appreciated her support and encouragement in their research efforts. Her name crops up in a letter to The Lancet in 1961 as one of the early supporters of the Amnesty organization, founded that year. She was epileptic, and particularly requested two friends to make this fact known after her death, to show others that epilepsy need not be a bar to success16.
The numerous degrees, prizes and medals that Dorothy Russell gained in the course of her distinguished career are recorded in her many obituaries. She retired in 1960, and apart from the preparation of three more editions of R&R Figure 6 1960: retirement party for Dorothy Russell took little further active part in British neuropathology, although she occasionally went to meetings of the British Neuropathological Society and could be persuaded to give an opinion on a slide that a visitor might bring to her house in Surrey. She devoted herself to gardening, music and her friends, and died in 1983. Dorothy Russell's achievements would be remarkable in any context. The obstacles and discrimination against women which she had to face makes them more so. She was a respected colleague of and collaborator with some of the most interesting and important figures of the neurosciences and morbid anatomy during the first half of this century. But her reputation stands on her own enormous contribution to neuropathology, in some ways now taken for granted. Today, some 37 years after her retirement from active scientific work, several of her studies are seen as classics in their own right.
